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Effects of Climate Change on Pasture Production and 
Forage Quality 
 
 
Rebecca McCulley, Jim Nelson, Elizabeth Carlisle 
Dept. of Plant & Soil Sciences, Univ. of Kentucky 
Photo by Danny Walls. 
http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1294669298001&lang=eng 
Climate Change 
The number of days per year with peak temperature over 
90ºF is expected to rise significantly, especially under a 
higher emissions scenario as shown in the map above.  
From: Kentucky Dept. 
of Fish and Wildlife 
Resources, “Action 
Plan to Respond to 
Climate Change in 
Kentucky: A Strategy 
of Resilience” 
• What effect will changing climate have on 
forage production?  On forage quality?  How 
will plant species respond? 
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UK Forage Climate Change Study 
+ 3 OC Day and Night + 30% Long-term Normal Precipitation 
4 Treatments: 
  C- Ambient Control 
  H - Elevated Temperature (+3oC) 
  P - Increased Precipitation (+30% long-term ppt) 
  HP - Elevated Temp & Increased Ppt. 
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+3oC Warming Treatment
Planted with red & white clover, kentucky bluegrass, and tall fescue in Spring 2008.   
Plugged bermuda grass in Fall 2008. 
Experiment built Winter/Spring 2009.  Experiment began May 1, 2009. 
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Species: E+/E- Tall Fescue; Bluegrass; Red/White Clover; Bermudagrass 
Vegetation treated as a ‘haying operation’ 
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Immediately prior to first harvest – early June 2009 
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• What effect have these climate treatments had on forage production? 
But what about species composition & forage quality? 
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•  Species composition change has buffered the 
    production response to +heat conditions. 
•  What effect does this have on forage quality? 
      

Surprisingly, at the plot-scale, 
little change in forage quality 
metrics have been observed to 
date. 
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+Heat increases crude protein at times, but reduces it at others.  
+Heat+Precip often has lowest crude protein content. 
• Fungal endophyte 
   infection frequency 
   appears to be increasing 
   in the +heat treatments 
   over time. 
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• In addition, endophyte-infected 
   tall fescue has higher 
   concentrations of toxic alkaloids 
   under the +Heat conditions. Erg
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Conclusions: 
• Pastures in a warmer Kentucky will be more dominated 
by warm season grass species, and are likely to produce 
forage similar in quantity and quality to that of today. 
• However, increases in endophyte occurrence and 
associated toxic compounds suggests fescue toxicosis will 
intensify for cattle grazing persisting tall fescue stands. 
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